Abstract-We explored the buildup and decay of threshold elevation during and after adaptation to sinewave gratings in a series of experiments investigating the effects of adapting time, adapting contrast, spatial frequency and retinal eccentricity. Contrast thresholds for vertical sinewave gratings truncated in space by a one-dimensional Gaussian envelope were measured before and after adaptation to a full-field suprathreshold grating of the same spatial frequency and orientation. Thresholds were measured intermittently after adaptation in a "seen/not-seen" single presentation procedure until these thresholds returned to baseline values. The first test grating was presented 300 msec after the offset of the adapting stimulus, and thereafter at regular intervals. At different times after adaptation, contrast thresholds were estimated by off-line analysis of the data using the QUEST algorithm. Adapting time was either 1, 10, 108 or 1000 set and adapting contrast was either 9, 19, 29 or 39 dB (re. 1%). The test gratings were presented centered either at the fixation point or at 5 and 10 deg eccentricity along the horizontal meridian. The results suggest that up to the saturation level the buildup and the decay of adaptation to contrast is well described by a power function of time. The slope of the best fitting line on log-log axes is fairly constant for the adaptation times tested. As reported earlier, thresholds increased with adapting contrast and these contrast-dependent differences were evident 3OOmsec after the termination of adaptation. Adaptation at 10 deg eccentricity yielded slightly higher threshold elevations than for central vision. Based on these results, a description is given of the dynamic response of the underlying neural mechanisms.
INTRODUCTION
Viewing of a high-contrast grating elevates contrast thresholds for subsequently detecting gratings of similar spatial frequency and orientation (Blakemore & Campbell, 1969; Pantle & Sekuler, 1968; Sekuler & Ganz, 1963) . The elevation in contrast threshold following adaptation has been shown to depend on the spatial frequency (Blakemore & Campbell, 1969; Pantle & Sekuler, 1968) and orientation (Blakemore & Nachmias, 1971 ) difference between the adapting and test gratings. The magnitude of this threshold elevation further depends on the adapting contrast (Bjiirklund & Magnussen, 1981; Blakemore & Campbell, 1969; Georgeson & Harris, 1984) and the duration of adaptation (Bjtirklund & Magnussen, 1981; Blakemore & Campbell, 1969; Magnussen & Greenlee, 1985; Rose & Evans, 1983) . Although it was originally suggested that the effect of adaptation to contrast saturates after as little as 40 set (Blakemore *To whom correspondence should be addressed. & Campbell, 1969) , Magnussen and Greenlee (1985) demonstrated that, for an adapting contrast of 0.6, thresholds continue to rise for up to 30-60 min of adaptation for different subjects. The time course of the dynamic range of the buildup and decay of this adaptation was found to be best fitted by a power function (i.e. linear on axes of log contrast threshold vs log adapting time).
Earlier studies of the buildup and decay of contrast adaptation have used the adjustment method to determine thresholds during and after adaptation (e.g. Blakemore & Campbell, 1969; Magnussen & Greenlee, 1985; Rose & Evans, 1983) . Daugman (1983) has argued that tracking contrast thresholds with the method of adjustment is contaminated by the response time required for the observer to make a setting. In a two-interval forced-choice paradigm, Daugman (1983) reported much shorter decay constants than had previously been found. In a more recent study, Lorenceau (1987) used a threshold tracking procedure which combined reaction time measurement and adjustment methods.
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